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system to speak of field botany with utter contempt, as a 
subject unworthy of notice. This is a very unfortunate 
thing, for there are many most interesting questions 
which can only be settled by field-observation ; and field- 
observation is in itself a most important, and at the same 
time a most enjoyable, side of biological training. The 
same contrast also holds, although to a less extent, on 
the zoological side. It is much to be hoped that we may 
be able to correct this great error which has unfortunately 
attended a healthy, and, upon the whole, highly beneficial 
educational reaction. It is to be observed that the excel¬ 
lent general descriptions of the types which form so im¬ 
portant a feature of the work are in every way calculated 
to avert this error. 

The most striking thing in the revised form of “Prac¬ 
tical Biology ” is the reversal of the old arrangement, so 
that the student is now led to begin with a Vertebrate type, 
and from this to work his way down to the lowest forms 
of life, and from these, again, upwards to a type of the 
flowering-plants. There is little doubt that such a change 
will be met by conflicting criticisms. I believe, however, 
that the majority of those who have had the widest expe¬ 
rience of biological teaching, and especially those who 
have instructed students in the first use of the microscope, 
will heartily agree with Prof. Huxley’s defence of the 
alteration, in the preface to the revised edition. The 
process by which a student first learns to see with the 
microscope is almost like the education of a new sense- 
organ suddenly conferred upon a mature organism. We 
know that under such circumstances it would be a very 
long time before the impressions conveyed by the new 
organ could be harmonized with the well-known expe¬ 
riences resulting from the stimulation of other organs. 
Accustomed to judge of the shapes of objects by their 
appearance in three dimensions, the student is suddenly 
provided with a field of vision in which shapes have to be 
nearly always inferred from the appearance of solid three- 
dimensional objects when seen under conditions which 
prevent them from being examined in more than two 
dimensions at any one time. For it is a long time before 
the student can accustom himself, by focussing at suc¬ 
cessive depths, and by making the most of the limited 
third dimension of depth which the high powers of the 
microscope provide, to judge accurately of the forms of 
objects. And the novel conditions under which a student 
sees with the microscope effectually prevent him from 
making the best of the impressions he receives. Thus, if 
the section of a solid object presented the appearance of 
a circle 1 inch in diameter, and if two other sections at 
right angles to each other and to the first section pre¬ 
sented the appearance of a rectangular figure 3 feet by 1 
inch, nearly everyone would readilyinfer that the shape was 
that of a cylinder 3 feet long by 1 inch in diameter. But 
precisely similar data, when presented in the field of the 
microscope, do not readily lead the student to any defi¬ 
nite conclusions as to the forms of objects, and in reality 
a long course of discipline is necessary in order to make 
him form any clear conception of the actual shape of the 
object at which he is looking. 1 therefore think that it is 
expedient to begin the course of biological teaching with 
organisms which only require the use of a microscope 
for the investigation of part of their structure, and thus 
to gradually work downwards to the minutest organisms, 


in which the whole investigation depends upon high 
microscopic powers. Thus the gradual training in the 
use of the microscope will proceed parallel with its 
gradually increasing necessity. 

The addition of the earthworm, the snail, and of Spiro- 
gyra is a great improvement upon the former edition ol 
the work. If a choice were necessary, the snail is in 
many respects a more suitable type than the Anodon. In 
spite of the greater structural simplicity of the latter form, 
the anatomical details are more difficult to demonstrate by 
dissection and more difficult to see when dissected than 
those of the snail. This objection to the Anodon of 
course only applies to its selection in preference to the 
snail in the earlier edition ; it is in every way desirable 
that the Lamellibranchs, as well as the Gastropods, 
should be represented by a well-known type. These 
newly added types and the additions to the descriptions 
of those in the previous edition, and to the practical direc¬ 
tions, so increase the size of the volume that it contains 
almost exactly twice the number of pages present in the 
earlier form of the work. The practical directions given 
in the appendix appear to be excellent, and to contain in 
a very small compass an immense amount of information 
upon the most recent and approved methods. There are 
a few slips and indefinite statements which should be 
modified in succeeding editions, which will doubtless be 
called for at no distant date. 

Thus, on p. 383 we are told that one or two per cent, of 
the sugar is unaccounted for in fermentation ; but for the 
rest it is only loosely stated that the greater part is 
resolved into carbonic anhydride and alcohol and a small 
part into glycerine and succinic acid. On pp. 384 and 
386 it would be well to represent the numerical propor¬ 
tions of the formulae by the same method. On p. 462 it 
is wrongly stated that the cotyledons become green in the 
type selected. They are in reality hypogeai. On p. 467 
no phosphorus is mentioned in the culture solution in 
which it is stated that the bean-plant will grow. It 
should read : “ potassium phosphate, iron sulphate,” in¬ 
stead of “ potassium and iron sulphate.” In the note on 
p. 475, “discolour” is used for “decolorize.” On p. 483 
the student is advised to procure 2 ounces of microscopic 
slides and half a gross of cover-slips ! 

Such slight errors can easily be put right, and they 
would in most cases be detected by the student in reading 
the book for the first time. They cannot be considered as 
seriously detracting from so excellent a book, and one 
which, in the extreme clearness of its style, is so 
admirably adapted to the needs of the beginner. 

E. B. P. 


A TEXT-BOOK OF EMBRYOLOGY. 
Lehrbuch der Entwickelungs-geschichte des Menschen 
und der Wirbelthiere. Von Dr. Oscar Hertwig, 0.6. 
Professor der Anatomie und vergleichenden Anatomie 
der Universitat, Jena. (Jena: Gustav Fischer, 1886.) 

HE brothers Hertwig are highly esteemed as original 
investigators in the field of embryology wherever 
that science is cultivated. The completion of a systematic 
work by one of them on the conventional lines of human 
embryology is therefore a matter of some moment. An 
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embryologist who bends himself to the requirements of 
the stereotyped curriculum of human anatomy as 
demanded alike by German and English directors of 
medical education, necessarily abandons more or less the 
consistent scientific treatment of a branch of human 
knowledge. There is a conventional embryology of the 
medical school just as there is a conventional anatomy, 
histology, and physiology, and as there would be a 
“ medical ” chemistry, physics, and biology, and a 
“ medical ” alphabet, if some professional men in London 
were to have their own way. Prof. Hertwig has suffered 
somewhat by submission to these demands. The second 
half of his work consists chiefly of a description of the 
development of the various organs, and would more 
appropriately find its place in that dullest, but most neces¬ 
sary, of treatises—a text-book of human anatomy. The 
first part, however, is not open to this objection, and even 
in dealing in the usual way with the development of the 
organs of the human body in the second half of his work, 
Prof. Hertwig has managed to bring in a good deal of 
that scientific interest which is briefly indicated by 
Goethe’s word “morphology.” Nevertheless the detach¬ 
ment oT the consideration of the mode of origin of the 
organs of the human body from that of their adult struc¬ 
ture and of the structure and development of the same 
organs in other animals is, in our opinion, an antiquated 
and mistaken usage, which we are sorry to find so able 
an author as Prof. Hertwig constrained to follow. 

In his first part Prof. Hertwig adopts a more general and 
truly scientific treatment, and doesnot distinctly aim atsup- 
plementing the work of the topographical anthropotomist. 
His first chapter is a description of the sexual products, 
and his consideration is by no means limited to the ovum 
and spermatozoon of the human species. A comprehen¬ 
sive, though brief, account of the subject with reference to 
various recent writers is given, and the classification of 
animal eggs proposed by Balfour is adopted, viz. alecithal, 
telolecithal, and centrolecithal. 

The maturation of the egg and its fertilization are 
treated in the second chapter, with special reference to 
the Echinoderma and other Invertebrata, where it has been 
possible to study this subject with advantage. A third 
chapter treats of the process of egg-cleavage—the forma¬ 
tion by division of the first embryonic cells ; a fourth, of 
the general principles of development—the latter decidedly 
brief and undeveloped to a degree which is disappointing. 
Then we come to a chapter on the development of the 
two primary germ-layers—or on the gastraea theory, as 
Prof. Hertwig puts it—in which the apparent differences of 
development of these two layers in various Vertebrata are 
considered and reconciled, numerous illustrations being 
introduced into the text, of which a larger number are 
taken (with ample acknowledgment both in the text and 
in the special titles of the cuts) from the “ Comparative 
Embryology ” of the late Prof. Balfour than from any 
other source. 

The development of the two (parietal and splanchnic) 
middle germ-layers (coelom theory) is the next subject of 
consideration, and is elucidated by a consideration and 
figures of the process in Sagitta, Amphioxus, Triton, 
the Mole, &c. The seventh chapter, on the history of the 
germ-layer theory, is an able and fair statement of the 
history of embryological doctrine such as every student 


should be familiar with, and it brings us to the special 
Hertwigian doctrine of pseudocoel and mesenchyme. 
The latter is further placed before the reader in the 
chapter on the development of connective substance and 
blood. In dealing with the special subject of this book 
Prof. Hertwig has no occasion to enter upon the question 
of the pseudoccel—a theoretical conception which, in our 
opinion, is unnecessary, and not supported by even plausible 
evidence. The use of the term “ mesenchyme ” for those 
cell-elements of the mesoblast layer which lie below the 
layers immediately bounding the coelom, and which give 
rise to connective-tissue and to blood, is, in our opinion, 
inadvisable. The distinctness which is implied in the use 
of this term is not, it seems to us, in accordance with the 
facts of embryology, and we think that embryological 
appearances may be more correctly stated without intro¬ 
ducing the conception of a distinct “ mesenchyme,” and 
without postulating a “ pseudocosl ” in certain Inver¬ 
tebrata, and by adhering to what we may call the 
“ uniformitarian ” system, which seeks to explain “ pseu 
docoel” and “mesenchyme” as a special modification of 
the normal “ ccelom ” and “ mesoblast ” respectively— 
these modifications arising independently under given 
mechanical conditions in various developmental histories. 
At the same time, it must be admitted that the attempt 
to assign a special importance and genetic persistence to 
“ mesenchyme ” on the part of the brothers Hertwig has 
led them to bring many important embryological facts 
into clear view. The speculations of His as to parablast 
and archiblast are finally rejected, and a comparatively 
harmless, though, it would seem, superfluous, theory 
replaces it. 

In the chapter on the primitive segmentation of the 
body, we come to closer quarters with the ultimate aim of 
the treatise, viz. the human embryo; and this is followed 
by chapters on the “Formation of the External Form,” 
and on the “ Egg-membranes of Birds and Reptiles,” and 
on the “ Egg-membranes of Mammals.” These are well 
illustrated by some of the best amongst already familiar 
woodcuts (from Balfour, Kolliker, and Turner), and by a 
coloured plate. At length, in the last chapter of the first 
portion of his work, Prof. Hertwig brings us to the human 
interest which has been the motive of all the previous 
exposition. Here are discussed the “ Human Egg-mem¬ 
branes.” The medical student is at last rewarded for his 
patience in wading through the chapters of a scientific 
treatise, and has the embryo of Allen Thomson, of Coste, 
and of Krause made clear to him. An excellent account 
of the structure of the human placenta, accompanied by 
many woodcuts and by a coloured plate, is given. 

Then follows the second “ Abtheilung,” with its 
necessarily uninteresting and disjointed account of the 
development of organs. Whilst recognizing the value, 
and, in many features, the originality, of this part of the 
work, we must insist that even so accomplished a writer 
as Prof. Oscar Hertwig could only do justice to this sub¬ 
ject by treating it as part of a comprehensive work on 
the morphology of Vertebrata, and this the space at his 
command has not allowed him to attempt. The student 
will, however, find clear expositions and the latest in¬ 
formation on the development of the organs of Verte¬ 
brata, with a special reference to the higher Mammalia 
or man. As an example of the thoroughness with which 


© 1888 Nature Publishing Group 





508 


NATURE 


[March 29, 1888 


Prof. Hertwig has availed himself of the latest inquiries, 
we may call attention to two figures of the pineal eye of 
Chameleon and Hatteria, copied from Prof. Baldwin 
Spencer’s memoir in the Quart. Journ. Micr. Sci. of 
last year. Full justice is done by Prof. Hertwig to 
Mr. Spencer’s researches and their significance. We can 
cordially recommend this text-book of embryology as 
presenting a decided advance in scope upon the current 
German treatises on human embryology, one of its merits 
being that it embodies, among other good things, the 
teachings and many of the drawings of our “ unvergess- 
licher” Balfour. E. R. L. 


A TREATISE ON ALGEBRA. 

A Treatise on Algebra. By C. Smith. (London : Mac¬ 
millan, 1888.) 

T HIS, the latest text-book on elementary algebra, is 
intended for the higher classes of schools and for 
the junior students in the Universities. The title of the 
book “ A Treatise on Algebra,” together with the fact that 
in the preface the book is affirmed to be complete in 
itself, is likely to convey the impression that the work is 
more extensive and ambitious in its scope and design than 
is really the case. In regard to the matter treated of, it 
covers much the same ground as Todhunter’s “ Algebra,” 
which it greatly resembles ; it differs from it chiefly in a 
different arrangement of the parts of the subject, and in 
the introduction of elementary notions of “ elimination ” 
and “ determinants.” 

As regards rearrangement of the subject-matter, there 
is one very gratifying novelty : before making any use of 
infinite series, the author introduces a chapter in which he 
discusses some of the tests of the convergency of such 
series. There is no doubt of the soundness of this course, 
and for this single reason many teachers would be inclined 
to prefer this book to others of the same nature. 

The principal feature of modern elementary algebraical 
text-books seems to be that they are written without any 
reference to the light shed upon the relative importance of 
different parts of the subject by the progress of algebraical 
research. A comprehensive survey of the existing know¬ 
ledge of the science should induce an author to lead 
the schoolmaster, and not to follow him. It is not too 
much to expect that a book like the one under notice 
should bear some traces of what is taking place in 
the development of the science to which it seeks to 
introduce a student. It is perfectly true that certain 
fundamental notions must necessarily be presented in 
much the same detail relatively in every book, independ¬ 
ently of the date of production; but beyond this an author 
may easily be too conservative in his ideas to be able to 
compile a work which shall be of the greatest advantage 
to a student who intends subsequently to continue his 
reading at a University or elsewhere. Even from the 
narrow point of view of an examination it would be advis¬ 
able to give some small indications of the directions in 
which explorations have been recently taking place, for it 
js well known that problem papers at the Universities 
and elsewhere frequently contain matter taken from 
researches quite recently published. The absence of 
modern ideas in a book gives a teacher but little oppor¬ 
tunity of pointing out to promising pupils the roads to the 


frontiers of the science. This is the more to be deplored 
just now, when a premium is placed at Cambridge upon 
originality of thought in connection with examinations for 
Fellowships. 

As an instance of what is meant, it may be observed 
that the subject of “reversion of series” is omitted alto¬ 
gether, although it has of recent years come into great 
prominence. As a fact, for the last three years one of the 
chief points of interest in pure mathematics has been 
Sylvester’s theory of reciprocants, which are simply 
reversion invariants ; that is to say, those functions of the 
coefficients of a convergent series which remain unaltered 
after the process of reversion has been carried out. One 
has a right to expect, for this reason, that a “ Treatise on 
Algebra ” published at the present time should make some 
allusion to the existence of such a process ; in the older 
text-books, such as Young’s “ Course of Mathematics,” 
and the “Algebra” published in Chambers’ series, the 
subject received a special heading, whilst in more recent 
works it appears merely as an example. The present 
time is not happily chosen for its complete banishment. 

“ Scales of notation ” give place here to “ systems of 
numeration ”; this is in accordance with the German 
“ Zahlensysteme,” and seems to be a more suitable 
nomenclature. 

The definitions throughout the book are very carefully 
given. One or two are open to criticism, as in the case of 
“ cyclical order ”; this is defined in reference to a 
“cyclical change of letters.” In modern mathematics 
this process is termed a “cyclical substitution oi the 
letters,” and is one of the fundamental ideas of the ex¬ 
tensive “ theory of substitutions.” There seems to be no 
good ground for shirking the word “ substitution,” which 
fulfils requirements of simplicity and suggestiveness, and 
is the word with which the student will afterwards become 
familiar. It seems a pity that in the chapter on per¬ 
mutations the opportunity is not taken to introduce a 
few of the leading ideas of this theory. 

In defining “ symmetrical expressions ” the author 
states that an expression which remains unaltered by the 
“ cyclical change ” is also considered symmetrical ; the 
modern definition of a symmetrical function is that it is 
, such that it remains unaltered when any substitution is 
I impressed upon the letters. The expression ( b-c ) ( c—a) 

: (a - b), instanced by the author as being also called sym¬ 
metrical, is in reality a two-valued (sometimes called an 
alternating) function, falls under a different (the alternat¬ 
ing) “ group of substitutions,” and is not properly called 
symmetrical. 

In the chapter on theory of numbers—a particularly 
clear one—the idea of congruences is happily introduced 
; with Gauss’s notation. One would have liked to see also 
| some of the notions of Sylvester’s “ constructive theory 
j of the partition of numbers,” as the ideas are very simple 
: and useful, and moreover algebraically expressible most 
j elegantly. The partition of numbers is rapidly becoming 
a most important part of the “theory of numbers,” a 
fact which must soon be recognized by authors of books 
of the same scope as this one. 

Other portions of the book which are well presented 
i are “factors” (including many of the first notions of the 
| “ theory of equations”), “imaginary and complex 
quantities,” and “ binomial theorem.” 
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